Quality of services in banking industry plays essential role in measuring the performance of banks. As customer awareness increases on the services offered by banks, expectations from service quality increases too. Presently, managers of banks use different financial factors such as deposits, credits, etc. to rank their banks. This paper uses SERVQUAL technique to measure customer satisfaction for 14 branches of a bank in city of Kermanshah, Iran. The study first statistically shows that customer satisfaction was not the same for all these banks and then using analytical hierarchy process and The Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) ranks these branches using five components of SERVQUAL method; namely tangibles, reliability, assurance, responsiveness and empathy.
Introduction
Performance measurement plays essential role for making financial decisions and there are literally many studies for having reliable systems. Wu et al. (2012) performed an empirical investigation to weight the performance evaluation indices for higher education according to the official performance evaluation structure developed by the Taiwan Assessment and Evaluation Association (TWAEA) and ranked 12 private universities. They used a hybrid multiple-criteria decision-making (MCDM) model to reach these objectives. They utilized the analytic hierarchy process (AHP) to reach the first aim, but they used the VlseKriterijumska Optimizacija I Kompromisno Resenje (VIKOR) technique for the second objective by utilizing the AHP outcome. They also compared the official rankings of the 12 private universities with their ranking of the same universities. The study tried to help universities optimize their performances with efficiency. Amiri (2010) proposed a technique to provide a simple approach to evaluate alternative projects and helped the decision-maker select the best one for National Iranian Oil Company by using six criteria of comparing investment alternatives as criteria in an AHP and fuzzy TOPSIS (The Technique for Order of Preference by Similarity to Ideal Solution) techniques.
The AHP was implemented to analyze the structure of the project selection problem and to determine weights of the criteria, and fuzzy TOPSIS method was applied to calculate the final ranking. Awasthi et al. (2011b) presented a hybrid approach based on SERVQUAL and fuzzy TOPSIS for assessing service quality of urban transportation systems. They first developed a SERVQUAL based questionnaire to collect data for measuring transportation service quality. Next, they used the linguistic ratings through fuzzy TOPSIS to generate an overall performance score for each alternative. Kumar et al. (2009) determined the critical factors to access the level of service quality of banks by re-examining the SERVQUAL model, originally pioneered by Parasuraman et al. (1988) . Bahia and Nantel (2000) presented a study performed in Canada to develop a reliable and valid scale for the measurement of the perceived service quality of bank services. The proposed scale is called banking service quality (BSQ) and consisted 31 items, which span six dimensions including effectiveness and assurance; access; price; tangibles; services portfolio and reliability.
The proposed study
This paper uses SERVQUAL technique to measure customer satisfaction for 14 branches of a bank in city of Kermanshah, Iran. Fig. 1 demonstrates the structure of the proposed study.
Fig. 1. Ranking banks
The proposed study uses SERVQUAL (Parasuraman et al., 1998; Angur et al., 1999) technique to measure customer satisfaction for 14 branches of a bank in city of Kermanshah, Iran. The study first statistically shows that customer satisfaction was not the same for all these banks and then using analytical hierarchy process and The Technique for Order of Preference by Similarity to Ideal Solution (TOPSIS) ranks these branches using five components of SERVQUAL method; namely tangibles, reliability, assurance, responsiveness and empathy. In addition, we use fuzzy numbers to handle uncertainty associated with numbers. Fig. 2 demonstrates the structure of SERVQUAL method. The proposed method of this paper measures all five components associated with customer satisfaction using SERVQUAL method. There are three main hypotheses associated with this study as follows,
1. There is a difference between perceived qualities of different branches of bank from customers' perspective.
2. There are significant differences in bank branches in terms of the priority of the constituent elements of perceived service quality.
3. There is a difference between customers' expectations and perceived qualities in different branches.
The last main hypothesis is investigated in terms of five components of SERVQUAL method; namely tangibles, reliability, assurance, responsiveness and empathy under five sub-hypotheses. There are also two questionnaires in this study. The first questionnaire is a standard SERVQUAL consists of 22 questions, which is arranged in five categories. The second questionnaire is related to assigning weights by pairwise comparison of different components in Likert scale. Cronbach alphas for two questionnaires are 0.80 and 0.77, respectively. Fig. 3 demonstrates personal characteristics of the participants.
Gender
Years of education Income Age Fig. 3 . Personal characteristics of the participants As we can observe from Fig. 3 , about half of the participants in our survey were male, 56% of them had some university educations, 64% were middle aged people and 70% of them earned between 200 to 600$ of salary. 
The first hypothesis
To examine the hypotheses of the survey, we need to compare the means of the firms as follows,
where μi i=1,…, 14 represents the mean of customers' perception quality. To examine this hypothesis, the study uses one-way ANOVA test and Table 3 shows details of descriptive statistics of the study. Table 4 presents the summary of ANOVA test. According to the results of Table 4 , the means of 14 groups are different. Therefore, the first hypothesis of the survey has been confirmed. 
The second hypothesis
To examine the second hypothesis of the survey, we consider the following hypothesis,
where μi i=1,…, 5 represent the mean of customers' perception quality. To examine this hypothesis, the study uses one-way ANOVA test and Table 5 shows details of descriptive statistics of the study. Table 6 presents the summary of ANOVA test. According to the results of Table 6 , the means of 5 groups are different. Therefore, the second hypothesis of the survey has been confirmed. 
The third hypothesis
In order to examine the third hypothesis of the survey, we compare the mean of customers' expectations with their perception in terms of five SERVQUAL components. The null hypothesis states the expectation is less than perception. Table 7 demonstrates the results of t-student test for five components. According to the results of Table 7 , there is a significant difference between expectation and perception in terms of all SERVQUAL components. 
Ranking methodology
In this section, we present the implementation of fuzzy TOPSIS for ranking 14 branches of banks. The study first uses analytical hierarchy process (AHP) to rank the criteria and then it uses fuzzy TOPSIS to rank them accordingly. The following summarizes the steps of the proposed method.
Analytical hierarchy process
Step 1 -Arrange the pairwise comparison matrix A by considering the ratio scale in Table 8 .
Table 8
The ratio scale and definition of AHP Intensity of importance Definition 1
Equally important 3
Moderately important 5
Strongly more important 7
Very strong important 9
Extremely more important 2,4,6,8
Intermediate more important Saaty (1980) Step 2 
Let A be the consistency matrix, then eigenvector X can be measured as follows,
Therefore, the consistency index (C.I.) and random index (R.I.) verify the consistency ratio (C.R.). The consistency index and consistency rate are as follows, 
The number 0.1 is the accepted upper limit of C.R. If the final consistency ration is bigger than this value, the evaluation process could be accomplished one more time to improve consistency.
Preliminary of fuzzy approach
Fuzzy set theory is a class of objects with grades of membership used to model uncertainty and handle uncertainty by a membership function, which is between zero and one (Zadeh, 1965; Kutlu & Ekmekçioğlu, 2012) . It utilizes linguistic terms for decision makers' preferences. This study uses fuzzy linguistics variables since experts judgments usually cannot be detected clearly.
Definition 1 -A fuzzy set Ã in a universe of discourse X is explained by membership function ( ). be two triangular fuzzy numbers, the distance between them is computed as Eq. (5) as follows,
In addition, the Table 9 shows the operational equations of the two triangular fuzzy numbers.
Table 9
Basic equations of the two triangular fuzzy numbers Operational law Equations 
The fuzzy TOPSIS method
TOPSIS method, as one of the most applied and practical techniques in classical multiple criteria decision making methods, was first introduced by Hwang and Yoon (1981) to analyze alternative solutions among each criterion and ultimately to determine the most efficient alternatives. The TOPSIS algorithm originates from having the shortest distance from the positive ideal solution (PIS) and farthest from negative ideal solution (NIS). Nevertheless, often for decision makers it would be challenge to assign a precise evaluation rating to an alternative. The advantage of using fuzzy approach in this study
is to overcome the vagueness of human judgments and to receive relative importance of attributes (Yang & Hung, 2007) . The fuzzy TOPSIS distinguishes fuzzy evaluation of alternatives among criteria in traditional TOPSIS (Awasthi et al., 2010a; Wang et al., 2009 ). This study develops TOPSIS to a group decision process, which has been provided by Chen (2000) . This proposed approach uses linguistic variables, which can be converted to fuzzy numbers easily. Now, the fuzzy TOPSIS procedure is introduced here (Awasthi et al., 2011a) ;
Step 1 
Step 2 -Calculate aggregate fuzzy rating for the alternatives and the criteria. Suppose that the fuzzy rating of all decision maker about criteria are defined as triangular fuzzy numbers
, then the aggregated fuzzy rating is given by
If the fuzzy rating and importance weight of the Step 3 -Compute the fuzzy decision matrix 
Step 4 -The raw data are normalized using a linear scale transforming to bring the various criterion scales on to a comparable scale. The normalized fuzzy decision matrix is given by Step 6 -Calculation of the FPIS (fuzzy positive ideal solution) and FNIS (fuzzy negative ideal solution) for alternatives. FPIS and FNIS are computed as follows;
( ) 
is the distance measurement between two fuzzy numbers a  and b 
Step 8 -Compute the closeness coefficient ) ( i cc of each alternative. The closeness coefficient represents the distances to the fuzzy positive ideal solution and fuzzy negative ideal solution simultaneously. The closeness coefficient of each alternative is calculated by;
Step 9 -Rank the alternatives
The results
In this section, we present details of the implementation of AHP and fuzzy TOPSIS for ranking 14 branches of bank. We first present the results of the implementation of AHP. Table 10 shows the results of our implementation. Moreover, Table 11 and Table 12 present the fuzzy values given for the implementation of fuzzy TOPSIS. 
Therefore, we have Using the fuzzy TOPSIS method we may determine the distances as follows,
Table 14
The summary of distances Finally, the ranking of the 14 branches are given in Table 15 as follows, As we can observe from the results of Table 15 , the average efficiency of different branches is about 0.60. While some banks maintained good customer satisfaction, the others did poorly and this method appears to be a good technique for performance measurement.
Conclusion
In this paper, we have presented an empirical investigation to measure the performance of some banks using a hybrid of SERVQUAL and fuzzy TOPSIS. The proposed study of this paper has been applied for measuring the performance of a governmental bank in city of Kermanshah, Iran. The results of our investigation have indicated that ranking banks based on customer satisfaction could be a better alternative methodology compared with traditional methods, which relied on financial figures. The results of this survey are consistent with findings of similar works reported by Awasthi et al. (2011b) .
